Introduction
============

The overall survival rate of patients with gastric cancer has increased due to the development of diagnostic tools and mass screening program. Many studies have been performed to evaluate survival itself after gastric cancer surgery rather than subjective life quality. Undoubtedly, it is more or less unavoidable for patients who have undergone gastric cancer surgery to suffer from various gastrointestinal symptoms and malfunctions.([@B1]) However the quality of life (QoL) of patients with gastric cancer after surgery has not been properly evaluated.

There are several studies comparing QoL between different surgical procedures for patients with gastric cancer.([@B2]-[@B7]) However, the scores need to be reviewed in longitudinal aspect to understand the chronological change of QoL after gastrectomy comprehensively. Most of the studies reviewing QoL in gastric cancer patients only covered physical and psychological functioning rather than social functioning, and the scores were in fact physician-reported rather than patient-reported.([@B8]) There are a few studies that compared QoL at certain period of time according to surgery performed.([@B9]-[@B12]) However, few studies evaluated chronological change of QoL after surgery in patients with gastric cancer. Recently many in form of questionnaire, such as Functional Assessment of Cancer Therapy-General or European Organization for Research and Treatment of Cancer QoL Questionnaire Core 30 (EORTC QLQ-C30) with gastric cancer-specific module, the EORTC QLQ-STO22, have been developed to evaluate QoL.([@B13]-[@B15]) In this study, the EORTC QLQ-C30 and the QLQ-STO22 have been applied to gastric cancer patients to evaluate changes of QoL during one year postoperatively.

Materials and Methods
=====================

The QoL data obtained from 308 gastric cancer patients who underwent curative gastrectomy between September 2008 and February 2011 at the Kyungpook National University Hospital were analyzed. Thirty-six patients with comorbidities that could affect the QoL were excluded: 15 patients with other combined malignancy, 11 with cardiovascular disease, 6 with chronic respiratory disease, 2 with cerebrovascular disease, and 2 with previous bowel resection operation. Remaining 272 patients were included in this study. Forty six patients underwent total gastrectomy, 159 distal subtotal gastrectomy, 67 laparoscopy-assisted gastrectomy. Sixty-four patients of laparoscopy-assisted gastrectomy had laparoscopy-assisted distal gastrectomy, 3 had laparoscopy-assisted total gastrectomy. One hundred and fifty five were male, 117 female. The mean age was 58.2±11.6 years. Patient demographics are summarized in [Table 1](#T1){ref-type="table"}.

The Korean versions of the EORTC QLQ-C30 and the EORTC QLQ-STO22, were used to assess QoL. EORTC QLQ-C30 is composed of both multi-item scales and single-item measures. These include five functional scales, three symptom scales, a global health status/QoL scale, and six single items. These 15 scales and items can be grouped in three groups, a global health status/QoL scale, 5 functional scales, and 9 symptom scales. QLQ-STO22 is composed of 5 multi-item scales and 4 single-item measures.

Patients were asked to complete the questionnaire, by themselves preoperatively, 3-, 6-, 9-, and 12-months postoperatively. The answers were then translated into scores from 0 to 100, according to the scoring manual provided by the EORTC. High scores of functioning scales and lower scores of symptom scales represent better QoL.For the global health status/QoL and the five functional scales, a high score represents high QoL, but for the symptom scales, a high score represents low QoL. For the EORTC QLQSTO22, like symptom scales, a high score represents low QoL.([@B13])

Mean scores of each scale were calculated, and compared in a longitudinal fashion during the first postoperative year. The one way ANOVA was performed to compare scores of each questionnaire of 3-month interval during one year postoperative period. P-value of less than 0.05 was considered statistically significant.

Results
=======

Global health status/QoL showed tendency to improve without statistically significant differences during the first year after surgery ([Fig. 1](#F1){ref-type="fig"}). The functional scales showed tendency to decrease during three months after surgery and gradually increased afterwards. Physical functioning score significantly decreased at first 3 months after surgery (P\<0.001). The score gradually increased after 3 months and there was no statistically significant difference compared to preoperative score after 6 months ([Fig. 2A](#F2){ref-type="fig"}). Role functioning score decreased significantly 3 months after surgery (P\<0.001) and the significant differences compared to preoperative score were noticed until 12 months after surgery ([Fig. 2B](#F2){ref-type="fig"}). Emotional functioning score started with the lowest score before surgery and steadily improved after surgery. Statistically significant improvement compared to preoperative score was shown 6 months after surgery (P=0.020) ([Fig. 2C](#F2){ref-type="fig"}). Cognitive functioning score and social functioning score showed no statistically significant differences compared to preoperative score during the first year after surgery ([Fig. 2D](#F2){ref-type="fig"}).

Most symptom scales increased at 3 months after surgery and steadily decreased afterwards. However pain, dyspnea, insomnia, constipation, and financial difficulties did not show statistically significant change compared to preoperative scores during 12 months postoperatively ([Fig. 3](#F3){ref-type="fig"}). Fatigue score increased 3 months after surgery with statistically significant difference (P=0.002). The score showed tendency to decrease after 3 months ([Fig. 4A](#F4){ref-type="fig"}). Likewise nausea and vomiting score increased 3 months after surgery (P=0.002), and showed tendency to decrease afterwards ([Fig. 4B](#F4){ref-type="fig"}). Appetite loss score was highest at 3 months after surgery (P=0.031) and decreased afterward with statistically significant difference compared to the highest score was noticeable by at 9 months after surgery (P=0.020) ([Fig. 4C](#F4){ref-type="fig"}). Diarrhea score increased 3 months after surgery (P\<0.001), but did not decrease by 6 months, 9 months, 1 year after surgery ([Fig. 4D](#F4){ref-type="fig"}).

QLQ-STO22 scales showed similar pattern with symptom scales. Most scores were highest at 3 months after surgery and decreased afterwards. Dysphagia score was highest at 3 months after surgery (P\<0.001), and gradually decreased afterwards. Statistically significant decrease compared to the highest score was shown by 9 months after surgery (P=0.042) ([Fig. 5A](#F5){ref-type="fig"}). Eating restriction score was highest at 3 months after surgery (P\<0.001) without significant decrease afterwards ([Fig. 5B](#F5){ref-type="fig"}). Likewise anxiety (P=0.012), taste (P=0.002), and body image score (P\<0.001) increased after surgery without significant decrease afterwards ([Fig. 5C\~E](#F5){ref-type="fig"}). However pain, reflux symptom, dry mouth, and hair loss scores had no statistically significant change during one year period ([Fig. 6](#F6){ref-type="fig"}).

Discussion
==========

Most functional scales decreased after surgery and gradually improved during the postoperative period, similar to other studies.([@B16]) Physical functioning and role functioning showed lowest score after surgery and they gradually improved afterwards. However they did not fully recover to preoperative level during 1 year postoperatively, which can be understood as the detrimental adverse effect of gastrectomy. Emotional functionining score, unlike scores of other functional scales, was lowest before surgery and steadily improved after surgery. Since the questionnaire was completed after being diagnosed of gastric cancer, depression from the diagnosis probably caused the lowest score. A longitudinal study of QoL after gastrectomy reported that the psychiatric domain was predominantly impaired preoperatively, while the somatic domain postoperatively.([@B17]) Cognitive and social functioning scores showed no statistical difference during 1 year follow-up in this study. In a similar study performed by Kobayashi et al.,([@B1]) both scales showed similar pattern with other functional scales, being lowest after operation, and gradually improving afterwards. However, they measured the score 1 month after operation, which was not measured in this study.

Some symptom scales, such as fatigue, nausea and vomiting, and appetite loss were highest 3 months after surgery and gradually decreased afterwards ([Fig. 3](#F3){ref-type="fig"}). Fatigue and nausea and vomiting were worst at 3 months after surgery and did not fully recover during 1 year progress. Therefore, further follow-up is necessary to confirm if the symptom will recover or not. Appetite loss showed similar pattern to other symptom scales, however, the mean score fully recovered by 9 months after surgery, and showed even better score 12 months after surgery. Regarding the fact that the preoperative score was taken after being diagnosed of gastric cancer, the depression after being diagnosed of cancer could have affected the preoperative score, and the relief from the burden after surgery perhaps improved the symptom at 12 months after surgery. Diarrhea showed slightly different course to other symptom scales. Symptom was highest at 6 months after surgery and did not improve until 12 months after surgery. This can be explained as one of the detrimental adverse effect of gastrectomy, therefore further follow-up should be done to be certain. Other symptom scales did not show statistically significant differences during 1 year. One peculiar result was that pain did not show any statistically significant pattern in this study. Considering the fact that a person had undergone a surgery, it is a logical assumption that the patient suffered some pain after surgery, no matter how minimal. However, the QoL being a measure of subjective feeling, the pain score could have been masked by the pain being lighter than the expectation. Another explanation is that the pain score could have reached maximum point immediately after surgery, and recovered before the first post operative questionnaire was taken at 3 months after surgery. A similar study performed by Kobayashi et al.([@B1]) showed such pattern, where pain score peaked maximum by the time of one month after surgery and rapidly recovered afterwards.

Dysphagia, eating restriction, anxiety, taste, and body image scores of the QLQ-STO22, similarly to symptom scales, increased after surgery and gradually decreased afterwards. Although they did not fully recover by the time of 1 year, the tendency to decrease remained, and with further follow-up of these scales may reveal full recovery.

A limitation of this study is that the time interval from surgery to first time the questionnaire has been completed is too long. Three-month interval was too long to measure some scales, such as pain. Perhaps additional questionnaire at 1 month after surgery might help. Also some scales that did not show statistically significant difference in this study could reveal hidden pattern. Chronological change of QoL may differ according to the type of surgery performed. In this study, there were not enough cases for each type of surgery. So we did not separate each case by the type of surgery to review overall picture. Therefore further study comparing by the type of surgery will be necessary.

Most scales showed similar pattern of worsening after surgery and gradually recovering afterwards. However, there were some differences in rate of recovery. Also, some scales did not recover in 1 year period. Further follow-up after 1 year would be helpful in determining which scales are permanently damaged and which are just taking longer time to recover. It will be helpful to comprehend the pattern, so a patient undergoing a gastrectomy can be properly advised of the life after gastrectomy.

![Changes of mean score of global health status. Error bars represent 95% confidence interval.](jgc-12-194-g001){#F1}

![Changes of mean score of functioning scales. (A) Physical functioning score and (B) role functioning score decreased 3 months after surgery and gradually improved, thereafter. (C) Emotional functioning scale started with lowest score before surgery and improved afterwards. (D) Cognitive and social functioning scores did not show any pattern. Error bars represent 95% confidence interval.](jgc-12-194-g002){#F2}
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![Changes of mean score of symptom scales with statistical significance. (A) Fatigue, (B) nausea vomiting, and (C) appetite loss scores were highest at 3 months after surgery. (D) Diarrhea score increased after surgery and did not decrease afterwards. Error bars represent 95% confidence interval.](jgc-12-194-g004){#F4}

![Changes of mean score of QLQ-STO22 scales with statistical significance. (A) Dysphagia, (B) eating restriction, (C) anxiety, (D) taste, and (E) body image score increased after surgery and gradually decreased afterwards. Error bars represent 95% confidence interval.](jgc-12-194-g005){#F5}
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Characteristics of patients enrolled
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Values are presented as number (%) or mean±standard deviation. Stage grouping by 7th edition of the International Union Against Cancer classification. EPIC = early postoperative intraperitoneal chemotherapy.
